Topographical alterations of the midbrain and the substantia nigra following unilateral posteroventral pallidotomy in patients with Parkinson's disease using routine and multishot diffusion-weighted magnetic resonance imaging.
To determine whether posteroventral pallidotomy (PVP) induces topographical changes of the ipsilateral midbrain and degeneration of the substantia nigra in Parkinson's disease patients, we obtained magnetic resonance (MR) images of 18 patients who had undergone PVP and measured the width of the cerebral peduncle at the mid-point of the inner margin. Then, we assessed MR signal changes in the substantia nigra on T2-weighted images in all patients and on multishot diffusion-weighted images in seven patients. In MR images taken within 1 year of PVP, a comparison between the ratio of the ipsilateral side/contralateral side of the cerebral peduncle of patients after PVP and that of the unaffected side/affected side in the preoperative images revealed no significant difference ( P>0.05). In MR images 1 to 2 years after PVP, there was a significant difference in the ratio of the cerebral peduncle ( P<0.01). A significant difference was still evident in MR images more than 2 years after PVP ( P<0.001). On T2-weighted images obtained within 1 year of PVP, an area of patchy high signal appeared in the posterolateral region of the ipsilateral substantia nigra in six of 13 patients. However, there was no signal change in the substantia nigra in any T2-weighted images more than 1 year after PVP. Multishot diffusion-weighted images obtained from all six patients more than 1 year after PVP revealed an abnormal area of high signal in the posterolateral region of the ipsilateral substantia nigra, however, within 1 year of PVP such a signal change was not seen. PVP would induce degeneration of the ipsilateral substantia nigra and atrophy of the ipsilateral midbrain.